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r 



(FucX 



(R')n 



/ [[GlcNAc-(Gal) J,- (Sia)j - (R), \ 

^ \^ /[[GlcNAc-(Gal)J,-(Sia),-(R)J^ 

([GlcNAc-(GalU- (Sia)„- (R),] 



a-d, i, r-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 or 1. 
n, v-y = 0; z = Oorl; R = polymer 



FIG. 29A 
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CHO, BHK, 293 cells, Vero expressed IF-beta 

li=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
n, v-y = 0; z = 1. 



1. Sialidase 

2. CMP-SA-PEG, ST3Gal3 

Y 



h=lto3; 




a-g, i (independently selected) 


= Oorl; 


r-u (independently selected) = 


Oorl; 


j-m, v-y (independently select 


ed) = Oor 1; 


z=l; n = 0; R^PEG. 





FIG. 29B 



Insect cell expressed IF-beta 

a-d, f, h, j-n, s, n, v-y = 0; 

e, g, i, r, t (independently selected) = 0 or 1; 

z=l. 

1. GNT's 1&2, UDP-GlcNAc 

2. Galactosyltransferase, UDP^al 
2. CMP-SA-PEG, ST3Gal3, 

^ buffer, salt 

b, d, f, h, k, m, n, s, u, w, y = 0; 
a, c, e, g, i, r, t (independently selected) = 0 or 1 ; 
j, 1, V, X (independently selected) = 0 or 1; 
z=l; R = PEG. 



FIG. 29C 
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Yeast expressed IF-beta 
a-n = 0; z= 1; 

r-y (independently selected) 0 to 1; 

R (branched or linear) = Man, oligomaimose or 

polysaccharide. 





l.Endo-H 




2. Galactosyltransferase, UDP-Gal 




r 3.. CMP-SA-PEG, ST3GaJ3 


a-m, r-z= 0; n = 1; R' = -Gal-Sia-PEG. 



FIG. 29D 



CHO, BHK, 293 cells, Vero expressed IF-beta 

h=lto3; 

a-g, j-m, i (independently selected) ™ 0 or 1; 
r-u (independently selected) = 0 or 1; 
n, v-y = 0; z= 1. 



1. CMP-SA-PEG, ST3Gal3 



h=lto3; 

a-g, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1; 
z=l; n = 0; R = PEG. 



FIG. 29E 
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Insect cell expressed IF-beta 
a-d,f,h,j-ii,s,u,v-y = 0; e, g,i,r, t 
(independently selected) = 0 or 1; z = 1 . 



1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 
I 3. CMP-SA-PEG, ST3Gal3 



a-m, r-y (independently selected) = 0 or 1; 
z = l; n = 0; R = PEG. 



FIG. 29F 



Yeast expressed IF-beta 
a-n = 0; z= 1; 

r-y (independently selected) = 0 to 1; 

R (branched or linear) = Man, oligomannose. 



1. mamiosidases 

2. GNT's 1,2,4,5, UDP-GlcNAc 

3. Galactosyltransferase, UDP-Gal 
4.. CMP-SA-PEG, ST3Gal3 



a-m, r-y (independently selected) = 0 or 1 ; 
z=l; n = 0; R = PEG. 



FIG. 29G 
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NSO e: 


^pressed IF-beta 


a-i, r-u (independently selected) = 0 or 1; 


j-m, n, v-y = 0; z=l. 




1. CMP-SA-levulinate, ST3Gal3, 




buffer, salt 




r 2.H4N2-PEG 


a-i, j-m, r-y (independently selected) = 0 or 1; 


n =0; 


z=l; R = PEG. 



FIG. 29H 



CHO, BHK, 293 cells, Veto expressed IF-beta 
h=lto3; 

a-g, j-m, i (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
n, v-y = 0;z= 1. 



1. CMP-SA-PEG, a2,8-ST 



h=11o3; 

a-g, i, r-u (independently selected) = 0 or 1; 
j-m (independently selected) = 0 to 2; 
v-y (independently selected) == 1, 
when j-m (independently selected) is 2; 
z=l; n = 0; R = PEa . 



FIG. 291 
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CHO, BHK, 293 cells, Vero expressed IF-beta 
a-g, j-m, x-u (independently selected) = 0 or 1; 
h=l to3; n,v-y = 0; z= 1. 



1. Sialidase 

2. Trans-sialidase, PEG-Sia-lactose 

T 



a-g, j-m, r-y (independently selected) = 0 or 1; 
li=lto3; n = 0; z = l; R = PEG. 



FIG. 29J 



CHO, BHK, 293 cells, Vero expressed Ifii-beta. 
a-4 i-m, r-u, z (independently selected) = 0 or 1; 
e-h=l; n,v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (L2 mol eq), 
■ ^; ST3Gal3 

^ 3. CMP-SA (16 mol eq), ST3Gal3 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-li= 1; n=0; 

v-y (independently selected) = 0 or 1; R = PEG. 



FIG. 29K 
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NSO expressed Ifii-beta. 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 

e-h = 1; n, v-y = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. a-Galactosyltransferase, XJDP-Gal 
^ r 3. CMP-SA-PEG, ST3Gal3 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-'li=l;R = PEG 

n = 0; v-y (independently selected) = 1, 
•whenj-m (independently selected) is 1; 



FIG. 29L 



CHO, BHK, 293 cells, Vero expressed Ifii-beta. 
a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-ii=l; n,v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

3. CMP-SA, ST3Gal3 

a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h=l; n = 0; 

v-y (independently selected) = 0 or 1; R = PEG. 



FIG. 29M 
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CHO, BHK, 293 cells, Vero expressed Ifii-beta. 
a-d, i-m, r-u, z (independently selected) = 0 or 1 ; 
e-li = 1; n, v-y = 0. 

1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
i 2.H4N2-PEG 



a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-]i=l;n = 0; 

v-y (independently selected) = 0 or 1; R = PEG. 



FIG. 29N 



CHO, BHK, 293 cells, Vero expressed Ifia-beta. 
a-d, i-m, r-u, z (independently selected) = 0 or 1; 
e-h = 1; n, v-y = 0. 



1. CMP-SA, a2,8-ST 



a-d, i, r-u, z (independently selected) = 0 or 1; 
e-h = 1; j-ra (independently selected) = 0-20; 
n, v-y (independently selected) = 0. 



FIG. 290 
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r 

(Fac)j 
I 

-GlcNAe^GlcNAc-Man 



(R')„ 



/ ([GlcNAc-(Gal) J,- (Sia)^ - (R), ]^ 
^/ •^([GlcNAc-(GalU-(Sia),-(R)J^ 

^ [[GlcNAc-(Gai)A- (Sia)^- 

Ji/q 



a-d, i, p-u (independently selected) = 0 or 1. 

e-h (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 100. 

v-y = 0; R = modifying group; 

R' = H, glycosyl groiqp, modifying group, 

glycoconjugate. 



FIG. 29P 



wo 03/031464 



PCTAJS02/32263 



93/345 



Insect cell expressed Ifii-beta. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (iadependeatly selected) = 0 or 1. 



1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 

Y 



a-i, q-u (independently selected) = 0 or 1; 
j-m == 0; v-y (independently selected) = 1, 
when e-h (independently selected) is 1; 
R = PEG. 



FIG. 29Q 



Yeast expressed Ifia-beta. 

a-m = 0; q-y (independently selected) = 0 to 1; 

P = i; 

R (branched or linear) = Man, oKgomannose. 



1. Endoglycanase 

2, Galactosyltransferase, UDP-Gal 
I 3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; 

n (independently selected) = 0 or 1; 
R' = -Gal-Sia-PEG. 



FIG. 29R 
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CHO, BHK, 293 cells, Vero ejqpressed I&i-beta. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y^O. 



1. CMP-SA-linker»SA-CMP, 
ST3Gal3 

2. ST3Gal3, desialylated transferrin. 
^ 3. CMP-SA, ST3Gal3 



a-m, q-u (independently selected) = 0 or 1; 

p = l; n = 0; 

v-y (independently selected) = 0 or 1; 
R = linker-transferrin. 



FIG. 29S 
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'^uc). M /[t<^l<^NAc-(Gal)J,-(SiaV(RX]^ 

A^GlcNAc-GlcNAc-My "H[™c-(GalU-(SiaX- (R).I 
\^ /[[GlcNAc-(GalXV (Sia),- (R), J, 
^ ^ ([GlcNAc-(GalU- (Sia)^- (R) 



B^Glc-(Xyl) ] ^> ^"^ (independently selected) = 0 or 1. 

^ o 0, p (independently selected) = 0 or 1 , 

e-li, n (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 20. 
C^[-Fucjp v-y = 0; 

R = modifying group, mannose, oligo- 

mannose, Sia-Lewis X, Sia-Lewis A.. 



FIG. 30A 
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BEK expressed Factor Vn or Vila 

a-d, e, i, g, q, j, 1, o, p (independently selected) = 0 or 1; 

r,t=l; f, h, k, m, s, u, v-y = 0; n = 0-4. 



1. Sialidase 

2. CMP-SA-PEG (16 mole eq), 
t ST3Gal3 

a-d, e, g, i, q, j, 1, o, p (independently selected) = 0 or 1; 

r, t = 1; f, h, k, m, s, u, w, y = 0; n = 0-4; 

V, X, (independently selected) =1, 

when j, 1 (respectively, independendy selected) is 1; 

R = PEG. 



FIG. SOB 



CHO, BHK, 293 cells, Vero expressed Factor VII or VHa 
a-d, e, i, g, q, j, 1, o, p (independently selected) = 0 or 1; 
r, t = 1; f, h, k, m, s, u, v-y .= 0; n= 0-4. 



1. Sialidase 

2. CMP-SA-PEG (1.2 mole eq), 
ST3GaB 

3. CMP-SA (8 mol eq), ST3Gal3 

a-d, e, g, i, q, j, 1, o, p (independently selected) = 0 or 1; 
r, t = 1; f, h, k, m, s, u, w, y = 0; n = 0-4; 
V or X, (independently selected) = 1, 
when j or 1, (respectively, independently selected) is 1; 
R=PEG. 



FIG. 30C 
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NSO expressed Factor VII or VHa 


a~u (independently selected) = 


= 0or 1; 


v-y = 0; n = 0-4; 




Sia (independently selected) = 


Sia or Gal. 



1 . Sialidase and a-galactosidase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA-PEG, ST3Gal3 

a-m, o-u (independently selected) = 0 or 1; 
n = 0-4; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
Sia = Sia; R = PEG. 



FIG. SOD 
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(Fuc). 

-GlcNAc-GlcNAc-Mati 



B <4-GalNAc-(C5alV(Sia)p-(RX 



1 



OOH 

[[GlcNAc-(Gal)J,- (Sia)^- (R) 
[[GlcNAc-(Gal)Jr (SiaX- (R^l 
;[GlcNAc-(Gal)J^- (Sia)i- (R) 

[[GlcNAc-(GalU- (Sia),- (^\\ 
C^-Glc-(Xyl)g^^ 



D ^-Fuc(-(GlcNAc)^-(Gal)dd-(Sia)ee}-(R)g, 



a-d, i, n-u (independently selected) = 0 or 1. 

bb, CO, dd, ee, ff, gg (independently selected) = 0 or 1. 

e-h, aa (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 20. 

v-z = 0; R = modifying group, mannose, oligo-mamiose. 



FIG. 31A 
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CHO, BHK, 293 cells, Vera expressed Factor IX 
a-d, q = 1; e-h= 1 to 4; 

aa, "bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 
selected) = 0 or 1; 

v-z,gg = 0. 

1. Sialidase 

2. CMP-SA-PEG, ST3Gal3 



a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (indepeadetitly selected) 

= 0or 1; 
o, p, z = 0; 

j-m, ee, v-y, gg (independently selected) = 0 or 1; 
R = PEa 



FIG. 31B 



CHO, BEK, 293 cells, Vero expressed Factor DC 
a-d, n, q = 1; e-h = 1 to 4; 
aa, bb, cc, dd, ee, ff, j-m, i, o, p, r-u (independently 

selected) = 0 or 1; 
v-z, gg = 0. 

1 . Sialidase 

2. CMP-SA-PEG, ST3Gal3 

▼ 3. ST3Gall, CMP-SA 

a-d, n, p, q = 1; e-h = 1 to 4; 
aa, bb, cc, dd, ee, ff, i, r-u (independently selected) = 
Oor 1; 

j-m, ee, v-y, gg (independently selected) = 0 or 1; 
o,z = 0; R==PEG. 



FIG. 31C 
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CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, n, q, bb, cc, dd, ff = 1; e-h, aa = 1 to 4; ee, j-m, i, 
o, p, r-u (independently selected) = 0 or 1; v-z, gg = 0. 



1. siaUdase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA, ST3Gal3 

^ 4. CMP-SA-PEG, ST3Gall 

a-d, n, q =1; e-h = 1 to 4; 

aa, bb, cc, dd, ee, ff, i, r-u (independently selected) = 
Oorl;R = PEG; 
0, v-y, gg = 0; 

j-m, p, ee (independently selected) = 0 or 1, but when 
p = l,z = l. 



FIG. 31D 



CHO, BHK, 293 cells. Vera expressed Factor DC 
a-d, q =1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, 1, n, o, p, r-u (independently 

selected) = 0 or 1; 
v-z,gg = 0. 



. CMP-SA-PEG, STSGalS 



a-d, q =1; e-li= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 
= 0or 1; R = PEG; 

o, p, z = 0; j-m, ee, v-y, gg (independently selected) = 
Oorl. 



FIG. 31E 
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CHO, BHK, 293 cells, Vero expressed Factor IX 
a-d, q = 1; e-li= 1 to 4; 

aa, bb, cc, dd, ee, ff, j-m, i, n, o, p, r-u (independently 

selected) = 0 or 1; 
v-z, gg = 0. 

1. CMP-SA-levTilinate, ST3Gal3, 
buffer, salt 
V 2.H4N2-PEG 



a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, fif, i, n, r-u (independently selected) 
= 0 or 1; 

o,p,z = 0; R = PEG; 

j-m, ee, v-y, gg (independently selected) = 0 or 1. 



FIG. 31 F 



CHO, BHK, 293 ceUs, Vero expressed Factor IX 
a-d, n, q^ bb, cc, dd, ff = 1 ; 
e-h, aa == 1 to 4; 

ee, j-m, i, o, p, r-u (independently selected) = 0 or 1 ; 
v-z» gg = 0- 



1. CMP-SA-PEG, a2,8-ST 



a-d, q = 1; e-h= 1 to 4; 

aa, bb, cc, dd, ee, ff, i, n, r-u (independently selected) 

= Oorl; 
o,p,z = 0; R=PEG; 
j-m, ee (independently selected) = 0 to 2; 

v-y, gg (independently selected) = 1, when j-m 
(independently selected) is 2; 



FIG. 31 G 



wo 03/031464 



PCT/US02/32263 



102/345 



FSHa ^ ^ 



i i 



Hjti COOH 

^ 52 78 



A A 

FSHP I I 



H^N — COOH 

2 7 24 



'I / ^r[GlcNAo-(GalV|f-(SiaX-(RLl 

A^-GlcNAc-GlcNAc-Man v /Wf v a j^j, 

' \j /[[GlcNAc-(Gal)Jg- (Sia)i- (K), ]^ 

[[GlcNAc-(Gal)A- (Sia^ (R)J 

a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6, 
j-m (independently selected) = 0 to 100. 
v-y = 0; 

R = modifying group, mannose, oUgo-raannose. 



FIG. 32A 
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CHO, BEK, 293 cells, Vera expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 32B 



CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-li=l; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

^ 3. CMP-SA (16 mol eq), ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 32C 
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NSO expressed FSH. 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y=0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. Galactosyltransferase, UDP-Gal 
V 3. CMP-SA-PEG, ST3Gall 

a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h = 1 ; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 32D 



CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) - 0 or 1; 
e-h= 1; v-y= 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

3. CMP-SA, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h = 1; y-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 32E 
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CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= I; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
I 2.H4N2-PEG 

a-d, i-m, q-u (independently selected) = 0 or I; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 32F 



CHO, BHK, 293 cells, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-li= 1; v-y = 0. 



1. CMP-SA, a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; 
e-h = 1; j-m (independatitly selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 32G 
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Insect cell expressed FSH. 
a-d, f, h, j-m, s, u, v-y = 0; 
e, g, i, q, r, t (independently selected) = 0 or 1. 



1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; 
j-m = 0; v-y (independently selected) = 1, 
when e-h (independently selected) is 1; 
R=PEG. 



FIG. 32H 



Yeast expressed FSH. 


a-m 


= d; q-y (independently selected) = 0 to 1; 


R (branched or linear) = Man, oligomannose. 




1. Endoglycanase 




2. Galactosyltransferase, UDP-Gal 




r 3. CMP-SA-PEG, ST3Gal3 


a-m, p-y = 0; 


n (independently selected) = 0 or 1; 


R' = 


= -Gal-Sia-PEG. 



FIG. 321 
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CHO, BHK, 293 ceUs, Vero expressed FSH. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA4ii)ker-SA-CMP, ST3Gal3 

2. ST3Gall, desialylated chorionic 

, , gonadrophin (CG) produced in CHO. 

3. CMP-SA, ST3Gal3, ST3Gall 



a-m, q-u (independently selected) = 0 or 1; 
p=l; u=0; 

v-y (independently selected) = 0 or 1; 
R = linker-CG. 



FIG. 32J 
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HOOC„ 




A- 

CF-c), /([GlcNAc<Gal)J,- (Sia),- (R), \ 

A ^-GliNAc-GlcNAc-Man ^ M[GlcNAc-(GalU-(SiaV (R).]^ 
\^/[[GlcNAc-(Gal)J^- {Sm\- (R), \ 
^ ([GlcNAc-(Gal),V (Sia)^- (R\] 

B ^Ga3NAc-(GalV(Sia)p-(R)J^ 

a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
v-z = 0; 

R = modifying group, mannose, oligo-mannose. 



FIG. 33A 
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CHO, BHK, 293 cells, Vero expressed EPO 
a-g,n, q =1; h= 1 to 3; 
j-m, i, 0, p (independenliy selected) = 0 or 1; 
r-u (independently selected) = 0 tol; v-z = 0 



1. SiaJidase 

2. CMP-SA-PEG, ST3GaB 



a-g, n, q =1; h = 1 to 3; 
i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
j-m, v-y (independently selected) = 0 or 1; 
R = PEG; z-0. 



FIG. 33B 



Insect ceU expressed EPO 


a-d, f, h, j-q, s, u, v-z = 0; 




», i, r, t (independently selected) = 0 or 1. 




1. GNT's 1&2, UDP-GlcNAc 




2. Galactosyltransferase, UDP-Gal 


'I 


r 2. CMP-SA-PEG, ST3Gal3 


b, d, f, h, k, m-q, s, u, w, y, z = 0; 


a, c 


, e, g, i, r, t (independently selected)= 0 or 1; 




V, X (independently selected) = 0 or 1; 


R = 


= PEG. 



FIG. 33C 
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CHO, BHK:, 293 cells, Vero expi 


essedEPO 


a-q, r-u (independently selected) 


= 0or 1; 


v-z = 0. 





1. sialidase 

2. Galactosyltransferase, UDP-Gal 

3. CMP-SA, ST3Gal3 

I 4. CMP-SA-PEG, ST3Gall 



a-h,n, q=l; 

i~m, o, r-u (independently selected) = 0 or 1; 
v~y = 0; p, z = Oorl; R = PEG. 



FIG. 33D 



CHO, BHK, 293 cells, Vero expressed EPO 
a-g,rL, q =1; h= 1 to 3; 
j-m, i, o, p (independently selected) = 0 or 1; 
r-n (independently selected) = 0 or 1; 
v-z = 0 



1. CMP-SA-PEG, ST3Gal3 



a-g, n, q =1; li= 1 to 3; 
i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 to 1; 
j-m, v-y (independently selected) = 0 or 1; 
R = PEG; z = 0. 



FIG. 33E 
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Insect cell expressed EPO 
a-d, f, h, j-m, s, u, v-z = 0; 
e, g, i, r, t (independently selected) = 0 or 1 . 



1. GNT's 1, 2 & 5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-c, e-g, n, q-t, v-x, z (independently selected) = 
0 or 1; 

d, h, j-m, 0, p, y, z = 0; R = PEG. 



FIG. 33F 



Insect cell expressed EPO 
a-d, f, h, j-q, s, n, v-z = 0; 
e, g, i, r, t (independently selecte<^ = 0 or 1. 



1. GNT*s 1, 2 & 5, UDP-GlcNAc 

2. Galactosidase (synthetic enzyme), 
PEG-Gal-F. 



a-c, e-g, n, q-t, v-x, 


z (independently selected) = 


Oorl; 




d,hJ-m,o, p,y,z 


= 0;R = PEG. 



FIG. 33G 
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NSOejcpressedNESP 




a-i, n, r-u (independeaatly selected) = 0 


or 1; j-m, o, p, v-z = 0 




1. CMP-SA-levulinate, ST3Gal3, 




buffer, salt 




^ 2.H4N2-PEG 




a-i, j-n, r-y (independently selected) = 


Oor 1; 


0, p, z ■ 


= 0; R = PEG. 



FIG. 33H 



CHO, BHK, 293 cells, Vero expressed NESP 
a-g,n,q =1; h=lto3; 
j-m, i, 0, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 or 1; 
v-z = 0 



1. CMP-SA-PEG, a2,8-ST 



a-g, n, q =1; h = 1 to 3; 
i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 to 1; 
j-m (independently selected) = 0 to 2; 
v-y (independently selected) = 1, 

when j-m (independently selected) is 2; 
R = PEG; z = 0. 



FIG. 331 
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CHO, BHK, 293 cells, Vero expressed NESP 
a-gjB, q = 1; li= 1 to 3; 
j-m, i, o, p (independently selected) = 0 or 1; 
r-u (independently selected) = 0 tol; v-z = 0 



l.CMP-SA,poiy-a2,8-ST 



a-g, n, q = 1; h = 1 to3; 

i, j-m, 0, p, r-u, (independently selected) = 0 or 1 ; 

v-z (independently selected) = 0-40; R = Sia. 



FIG. 33J 
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A A 



9 10 , 

H,N ^ ^ COOH 

24 34 



B B 



A 



(FucX /([GlcNAc-(Gal)JHSia)r(R)v \ 

-GliNAc-GlcNAo-Man^ -([GlcNAc-(Galtt-(Sia),- (R)J^ 
\^^/[[GlcNAc-(GalXV (Sia^- (R), \ 
([GlcNAc-(Gal) J,- (Sm)„- (R) J 



B <(GLlNAc-(GalV(Sia)p-<R)j^^ 



a-d, i, n-u, aa (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; R = polymer, glycoconjugate. 



FIG. 34A 
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CHO, BHK, 293 ceUs, Vero expressed GM-CSF. 


a-d, i-m, o-u, aa (independently selected) = 0 or 1; 


n, e-li = 


1; v-z = 0. 




1. Sialidase 




2. CMP-SA-PEG (16 mol eq), 


1 


ST3Gal3 



a-d, i-m, q-u, aa (independently selected) = 0 or 1; 
o, p, z =0; n, e-h = 1; 
v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 



FIG. 34B 



CHO, BHK, 293 cells, Vero expressed GM-CSF. 
a-d, i-m, o-u, aa (independently selected) - 0 or 1; 
n, e-h= 1; v-z = 0. 



l.Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

y 3. CMP-SA (16 mol eq), ST3Gal3 & 
ST3Gall 

a-d, i-m, p-u, aa (independently selected) = 0 or 1; 
0, z = 0; n, e-h= 1; 

v-y (independently selected) = 0 or 1; R= PEG. 



FIG. 34C 
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NSO expressed GM-CSF. 

a-d, i-m, o-u, aa (independently selected) = 0 or 1; 

n, e-li= 1; v-z = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. CMP-SA, ST3Gal3 

I 2. CMP-SA-PEG, ST3Gall 

a-d, i-m, p-u, z, aa (independently selected) = 0 or 1; 
n, e-h=l; o,v-y = 0; z=l,whenp=l; R = PEG. 



FIG. 34D 



CHO, BHK, 293 cells, Vero expressed GM-CSF. 


a-d, i-m, o-u, aa (independently selected) = 0 or 1; 


n, e-h = 


1; v-z = 0. 




1. Sialidase 




2. CMP-SA-PEG (16 mol eq). 




ST3Gal3 




^ 3.CMP-SA,ST3Gal3 


a-d, i-THy q-y, aa (independently selected) = 0 or 1; 


0, p,z 


= 0; n,e-h=l; R-PEG. 



FIG. 34E 
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CHO, BHK, 293 ceUs, Vero expressed GM-CSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h = 1; v-z = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 

2. H4N2-PEG 



a-d, i-m, o-y, aa (independently selected) = 0 or 1; 
z =0; n,e-li=l; R = PEG. 



FIG. 34F 



CHO, BHK, 293 cells, Vero expressed GMCSF. 
a-d, i-m, o-u, aa (independently selected) = 0 or 1; 
n, e-h= 1; v-z = 0. 



1. CMP-SA, a2,8-ST 



a-d, i, o-u, aa (independently selected) = 0 or 1; 
n, e-li= 1; j-m (independently selected) = 0-20; 
v-z (independently selected) = 0. 



FIG. 34G 
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A A 



11^24 34 



B B 



-COOH 



r 

(Fuc)i 

■GlcNAe^GlcNAc-Man 



/([GlcNAc-(Gal)J,- (Sia)^ - (R), \ 
/ '^\[[GlcNAc-(GalX]f-(Sia),-(R),] 



/[[GlcNAc-(Gal)Jg- (Sia)i- (R), 
([GlcNAo(Gal)A-(Sia),-(R)y] 



.(Sia), • . 

B ^G^Ac-(GalV(SiaV(R)J^^ 



a-d, i, n-u, aa, bb, cc (independently selected) = 0 or 1. 

e-h (independently selected) = 0 to 6, 

j-m (independently selected) = 0 to 100. 

v-y = 0; R = modifying group, nxannose, oligo-mamiose. 

R'= H, glycosyl residue, modifying group, glycoconjugate. 



FIG. 34H 
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Insect cell expressed GM-CSF. 
a-d, f, h, j-m, o, p, s, u, v-z = 0; 

e, g, i, n, q, r, t, aa (independently selected) = 0 or 1. 



1. GNT's 1,2,4,5, UDP-GlcNAc 
, , 2. Galactosyltransferase, TJDP-Gal-PEG 



a-i, n, q-u (independently selected) = 0 or 1; 
j-m = 0; v-y (independently selected) = 1, 
when e-h (independently selected) is 1; 
R = PEG. 



FIG. 341 



Yeast expressed GM-CSF, 
a-p, z, ec = 0; 

q-y, aa (independently selected) = 0 to 1; 

bb = 1; R (branched or linear) = Man, oligomannose; 

GalNAc = Man. 





1. Endoglycanase 




2. mannosidase (if aa= 1). 




3. Galactosyltransferase, XXDP-Gal-PEG 


a-p, r-z, aa, bb = 0; 


q, cc (independently selected) = 0 or 1; 


R'=-Gal-PEG. 



FIG. 34J 
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CHO, BHK, 293 cells, Vero expressed GM-CSF. 
a—m, o-u, aa, bb (independently selected) = 0 or 1; 
n, v-z, cc - 0. 



1. sialidase 

2. CMP-SA, ST3Gal3 

2. CMP-SA-linker-SA-CMP, ST3Gall 

3. ST3Gal3, transferrin 

a~m, p-u, z, aa (independently selected) = 0 or 1; 
0, v-y, cc = 0; bb, n = 1 ; R = traasfeirin. 



FIG. 34K 
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A A 

COOH 



25 97 



fc, /([GlcNA.-(Gal)J,-(SiaV(RX ]> 

A<-GlcNAc-GlcNAc-Maii )^ ^ ^ ^ ^ ^""i^ 

1 \^^/[[GlcNAc-(Gal)Jg-(Sia)p(R)J^ 

^ [[GlcNAc-(Gal)J,- (Sia)^- (R) 



a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; R = polymer. 



FIG. 35A 
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CHO, BHK, 293 cells, Vero expressed IF-gamma. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
V ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or I; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 35B 



CHO, BHK, 293 cells, Vero expressed IF-gamma. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 

1. SiaKdase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

▼ 3.CMP-SA(16moleq),ST3Gal3 



a-d, i-m, q-u (independently selected) = 


Oorl; 


e-h = 1; v-y (independently selected) = 


Oorl; 


R = PEG. 





FIG. 35C 
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NSO expressed Interferon gamma. 

a-d, i-m, q-u (independently selected) = 0 or 1; 

e-li= 1; v-y = 0; 

Sia (independently selected) = Sia or Gal. 

1. Sialidase and a-galactosidase 

2. a-Galactosyltransferase, UDP-Gal 
^ ' 3. CMP-SA-PEG, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 35D 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

▼ 3. CMP-SA. ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG- 35E 
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CHO, BHK, 293 cells, Vero expressed 

Interferon gamma. 
a-4 i-m, q-u (independently selected) = 0 or 1; 
e-li= 1; v-y = 0. 



L CMP-SA-levulinate, ST3Gal3, 
j 2.H4N2-PEG 



a-d, i-m, q-u (independently selected) = 0 or 1; . 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 35F 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



l.CMP-SA,a2,8-ST 



a-d, i, q-u (independently selected) = 


Oorl; 


e-h= 1; j-m (independently selected 


) = 0-20; 


v-y (independently selected) = 0. 





FIG. 35G 
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H-N COOH 

25 97 



r 



r 

(Fuc)j 

■GlcNA^GlcNAc-Mati 



(R')n 



/([GlcNAc-(Gal)J,-(Sia)j-(R)J^ 
/ ^[[GlcNAc-(Gal)J,- (Sia),- (R),]^ 
\j^/[[GlcNAc-(Gal)Jg- (Sia)i- (R), \ 
[[GlcNAc-(Gal) J,- (Sia)^- (R)^ ^ 



Jj/q 



a-d, i, n, p-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; 

R = modifying group, mannose, oHgo-mannose; 
R' = H, glycosyl residue, modifying group, 
glycoconjugate. 

FIG. 35H 
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Insect or fungi cell expressed IF-gamma. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1, 



1. GNT's 1,2,4,5, XIDP-GlcNAc 
^ ^ 2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; 
j-m = 0; v-y (independently selected) = 1, 
when e-h (independently selected) is 1; 
R-PEG. 



FIG. 351 



Yeast 


expressed IF~ganima. 


a-m = 


0; q-y (independently selected) = 0 to 1; p = 1; 


R (branched or linear) - Man, oligomannose. 




1. Endoglycanase 




2. Galactosyltransferase, UDP-Gal 




r 3. CMP-SA-PEG, ST3Gal3 


a-m, p-y = 0; n (independently selected) - 0 or 1; 


R' = -Gal-Sia-PEG. 



FIG. 35J 
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CHO, BHK, 293 cells, Vero expressed IF-gamma. 


a-d, i-m, q-u (independently selected) = 0 or 1; 


e-h 


= 1; v-y = 0. 




l.CMP-SA-linker-Gal-UDP, ST3Gal3 




2. Galactosyltransferase, transferrin treated 




r with endogiycanase. 


a-m, q-u (independently selected) = 0 or 1; 


P = 


= 1; n = 0; 


v-y (independently selected) = 0 or 1; 


R = 


= linker-traasferrin. 



FIG. 35K 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h,p = 1; n,v-y = 0. 



1. CMP-SA-PEG, 
ST3Gal3 

▼ 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h, p = 1; 

n, v-y (independently selected) = 0 or 1; 
R=PEa 



FIG. 35L 
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Insect or fimgi cell expressed IF-gamma. 

a-d, f, h, j-n, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1. 

1 . GNT's 1 & 2, UDP-GlcNAo-PEG 



a-d, f, h, j-n, s, u, w, y = 0; 
e, g, i, r, t, q (independently selected) = 0 or 1; 
p = 1; V, X (independently selected) =1, 
when e, g (independently selected) is 1; 
R = PEG. 



FIG. 35M 



CHO, BHK, 293 cells, Vero expressed 

Interferon gamma, 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-li= 1; v-y = 0. 



1. CMP-SA-PEG, a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; 
e-h = 1; j-m (independently selected) = 0-2; 
v-y (independently selected) = 1, 

when j-m (independently selected) = 2; 
R = PEa 



FIG. 35N 
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A A A 

H^N — — COOH 

70 107 271 



fc), /[[GlcNAc-(GalU-(Sia),-CRX ]^ 

r^ixTA ntxTA A>r / ^[[GlcNAc-CGalU-CSiaX-CR)^! 
■GlcNAc-GlcNAc-Man ). 
1 \^^/[[GlcNAc-(GaI)Jg- (Sia),- (R), I 

([GlcNAc-(Gal)A- (Sia),- (R) j 



a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) == 0 to 100. 
v-y = 0; R = polymer. 



FIG. 36A 
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CHO, BHK, 293 cells, Vero or transgenic animal 

expressed atititrypsin. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y= 0. 

1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
i ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (iadependently selected) = 1, 

when j-m (independently selected) is 1; 
R = PEG. 



FIG. 36B 



CHO, BHK, 293 cells, Vero or transgenic 

animal expressed .antitrypsin, 
a-d, i-m, q-u (iadependently selected) = 0 or 1; 
e-h= 1; v-y = 0. 

1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

▼ 3. CMP-SA (16 mol eq), ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 360 
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NSO e^qpressed -antitrypsin. 

a-d, i-m, q-u (independently selected) == 0 or 1; 

e-h== i; v-y = 0; 

Sia (independently selected) = Sia or Gal. 

1. Sialidase and a-galactosidase 

2. a-Galactosyltransferase, UDP-Gal 
I 3. CMP-SA-PEG, ST3GaB 



a-d, i-m, q-u (independently selected) = 0 car 1; 
e-li=l; 

v-y (independently selected) = 1, 

when j-m (independently selected) is 1; 
R = PEG. 



FIG. 36D 



CHO, BHK, 293 cells, Vero or transgenic animal 

expressed alpha- 1 antitrypsitL 
a-d, i-m, q-u (independently selected) = 0 or 1 ; 
e-h'^l; v~y=0. ' 

1 . Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

yr 3. CMP-SA, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 36E 
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CHO, BHK, 293 cells, Vero or transgenic animal 

expressed ai-antitrypsin. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = l; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt 

2. H4N2-PEG 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 36F 



CHO, BHK, 293 cells, Vero expressed aj-antitrypsin. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 



l.CMP-SA,a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; e-h = 1; 
j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 36G 
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A A A. 

H2N ^ COOH 

70 107 271 



r 

GlcNAe^GlcNAc-Man 



[[GlcNAc-(Gal) J,- (Sia)j - (R), \ 



[GlcNAc-(Gal)Jf-(Sia\- (R), 



(R')n 



\^^/[[GlcNAc-(Gal)Jg- (Sia)i- (R), \ 

[[GlcNAc-(Gal)A- (Sia^ (R-)y] , 
3/q 



a-d, i, n, p-u (independently selected) = 0 or 1 . 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 

v-y=0; 

R = modifying group, mannose, oKgo-mannose; 

R' = H, glycosyl residue, modifying group, glycoconjugate. 



FIG. 36H 
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Insect or ftmgi cell expressed aj-antitrypsin. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1. 

1. GNT's 1,2A5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-n (independently selected) = 0 or 1; j-m = 0; 
v-y (independently selected) = 1, 

when e-h (independently selected) is 1; 
R = PEG. 



FIG. 361 



Yeast expressed aj-antitrypsin. 

a-m = 0; q-y (independently selected) = 0 to 1; 

p = 1; R (branclied or linear) = Man, oligomannose. 



1. Endoglycanase 

2. Galactosyltransferase, UDP-Gal 
ir 3. CMP-SA-PEG, ST3Gal3 



a-m, p-y = 0; n (independently selected) = 0 or 1; 
R'=-Gal-Sia-PEG. 



FIG. 36J 
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CHO, BHK, 293 cells, Vero expressed ai-antitrypsin. 


a-d, i-m, q-u (independently selected) = 0 or 1; 


e-h 


= 1; v-y = 0. 




1. CMP-SA-linker-Gal-UDP, 




ST3Gal3 




2, Galactosyltransferase, transferrin treated 




' with endoglycanase 


a-m, q-u (independently selected) = 0 or 1; 


P = 


1; n = 0; 


v-y (independently selected) = 0 or 1; 


R = 


linker-transferrin. 



FIG. 36K 
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A A A 

U i 

H2N 2_! 1 COOH 

70 107 271 



(FucX 

A*-GlcNA6^GlcNAc-Man 



(R')c 



(R')p 



.[[GlcNAc-(Gal)J,- (Sia)j - (K\ ]} 
-[[GlcNAc-(GalX]f-(Sia),- (R)^]^ 
GlcNAc-(Gal)Jg-(Sia)i-(R)J 
[[GlcNAc-.(Gal)J,- (Sia)„- (R)^]J^ 



y 



a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) == 0 to 4. 
j-m (independently selected) = 0 to 20. 
R = polymer; 

R', R" (independently selected) = sugar, glycoconjugate. 



FIG. 36L 
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Yeast expressed alpha- 1 antitrypsin, 
a-h, i-m, p, q = 0; 

R (independently selected) = mannose, oligomannose, 
polymannose; 

r-u, v-y (independently selected) = 0 or 1 ; n, o = 1 . 



1 1. endoglycanase 




T 2. Galactosyltransfera 


se, UDP-Gal-PEG 


a-h,i-o,q, r-u, v-y = 0; p 


= 1. 


R" = Gal-PEG. 





FIG. 36M 



Plant expressed alpha- 1 antitrypsin. 


a-d, f, h, j- ni, s, u , v-y = 0; 


e,g 


i, q, r, t (independently selected) = 0 or 1; 


n=l; R'= xylose 




1 . hexosaminidase, 




2. alpha mannosidase and xylosidase 




3 . GlcNAc transferase, UDP-GlcNAc-PEG 


a-d, f, h, j-n, s, u , v-y = 0; 




i, r, t (iodependently selected) = 0; 


q = 


1; R' = GlcNAc-PEG. 



FIG. 36N 
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CHO, BHK, 293 cells, Vero, transgenic aniinal 

expressed antitrypsin, 
a-h, i-o, r-u (independently selected) = 0 or 1; 

p> cbv-y=Q- 



l.CMP-SA-PEG, 
ST3Gal3 



a-h, i-o, r-u (independently selected) = 0 or 1; 
p, q =0; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 360 
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A A A A 
i ii i 



COOH 

19 59 146 270 



fc. Man^^f^'-^^^^J^" ^^^^^ ■ ^ 

A^-GlcNAc-GlcNAc-Man ^ ^^'^ 

i \^ /[[GlcNAc-(Gal)Jg-(Sia)i-CR.)J^ 

^ ([GlcNAc-(Gal)J,- (Sia)„- 



a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y=0; R= polymer. 



FIG. 37A 
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CHO, BHK, 293 cells, Vero expressed Cerezyme 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
I ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 37B 



CHO, BHK, 293 cells, Vero expressed Cerezyme. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; V"y = Q. ' 

1. Sialidase 

2. CMP-SA-M-6-P (1.2 mol eq), 
ST3Gal3 

^ 3. CMP-SA (16 mol eq), ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = mamiose-6-phosphate 



FIG. 37C 
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NSO expressed Cerezyme. 

a-d, i-m, q-u (independently selected) = 0 or 1; 

e-h= 1; v-y = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. a-Galactosyltransferase, UDP-Gal 
i 3. CMP-SA-M-6-P, ST3Gal3 



a-d, i-m, q-u (independently selected) = 


Oor 1; 


e-h = 1; v-y (independently selected) = 


1, 


when j-m (independently selected) is 


1; 


R= niamiose-6 phosphate 





FIG. 37D 



CHO, BHK, 293 cells, Vero expressed Cerezyme. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (16 mol eq), 
ST3Gal3 

3. CMP-SA, ST3Gal3 

a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = Mannose-6-phosphate 



FIG. 37E 
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CHO, BHK, 293 cells, Vero esqnressed Cerezyme. 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h==l; v-y = 0. 



1. CMP-SA-levulinate, ST3Gal3, 
buffer, salt- 

^ 2. H4N2-spacer-M-6-P or clustered M-6-P 



a-d, i-m, q-u (independently selected) 


= 0 or 1; 


e-h = 1; v-y (independently selected) 


= Oorl; 


R = M-6-P or clustered M-6-P 





FIG. 37F 



CHO, BHK, 293 cells, Vero ejcpressed Cerezyme. 
a-d, i-m, q-u (indepeaidefttly selected) = 0 or 1; 
e-h= 1; v-y = 0. 



1. CMP-SA, a2,8-ST 



a-d, i, q-u (independently selected) = 0 or 1; 
e-h = 1; j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 37G 
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A A A A 



19 59 146 270 



• COOH 



r 

(Fuc)i 

A< -GlcNAei}lcNAc-Man 



(R')n 



/[[GlcNAc-(Gal)J,- (Sia)j - (R), \ 
^/^"^[[GlcNAc-CGalXl.-CSia),- 
\^/[[GlcNAc-(Gal)Jg- (Sia^- (R), \ 
^ [[GlcNAc-(GalU- (Sia),- (R)^^ 



'3/q 



a-d, i, n, p-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; 

R = modifying group, mannose, oligo-mamiose; 
R' = H, glycosyl residue, modifying group, 
giycoconjugate. 



FIG. 37H 
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Insect cell expressed Cerezyme. 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, r, t (independently selected) = 0 or 1 . 



1. GNT's 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; 
j-m = 0; 

v-y (independently selected) = 1, 

when e-h (independently selected) is 1; 
R = PEG. 



FIG. 371 



Yeast expressed Cerezyme. 


a-ni = 


= 0; q-y (independently selected) = 0 to 1; 


p = l; R (branclied or linear) = Man, oligomannose. 




1. Endoglycanase 




2. Galactosyltransferase, UDP-Gal 




r 3. CMP-SA-PEG, ST3GaI3 


a-m, p-y = 0; n (independently selected) - 0 or 1; 




-Gal-Sia-PEG. 



FIG. 37J 
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CHO, BHK, 293 cells, Vero expressed Cerezyme. 


a-d, i-m, q-u (independently selected) = 0 or 1; 


e-h 


= 1; v-y = 0. 




1. CMP-SA-liDker-SA-CMP, 




ST3Gal3 




, 2. ST3Gal3, desialylated transferrin. 




3. CMP-SA, ST3Gal3 


a-m, q-u (independently selected) = 0 or 1; 


P = 


1; n = 0; v-y (independently selected) = 0 or 1; 


R = 


linker-transferrin. 



FIG. 37K 
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r 



B^GlcNAc- 



GlcNAc-Man 



/([GlcNAc-(Gal)J,- (Sia)^- CR^ \ 
/^\[[GlcNAc-(GalX],- (Sia),- (R) 
/([GlcNAc-(Gal),]g- (Sia),- (R), \ 
([GlcNAc-(Gal)A- (Sia),- ^} 



Vn 



OFtic)j ^ Man-CMaa]o-i2 

-(Fuc)^i A <-GlcNAc-GlcNAc-Man 

Man . „ , ^ 



a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
R = polymer; R' = sugar, glycoconjugate. 



FIG. 38A 
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CHO, BHK, 293 cells, Vero expressed tPA 

a-g,n = 1; li= 1 to 3; 

j-m, i, (independeatly selected) = 0 or 1; 

r-u (independenHy selected) = 0 to 1; o, v-y = 0. 

1. Maimosidase(s), sialidase 

2. GNTI^ (4 and/or 5) UDP-GlcNAc 

3. Gal transferase, UBP-Gal 
, r 4. CMP-SA-PEG, ST3Gal3 



A = B; a-g,n=l; li=lto3; 

i, r-u (independently selected) = 0 or 1; 

0 = 0; j-m, v-y (independently selected) = 0 or 1; 

R = PEG 



FIG. 38B 



Insect or fungi cell expressed tPA 
A = B; a-d, f, h, j-o, s, u, v-y = 0; 
e, g, i, n, r, t (independently selected) = 0 or 1. 



1. GNT's 1&2, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal 
1 3. CMP-SA-PEG, ST3Gal3 



A = B; b, d, jE; h, k,m, o,s,u, w,y = 0; 




a, c, e, g, i, r, t (independently selected) 


= Oarl; 


n = 1 ; j, 1, V, X (independently selected) == 


Oorl; 


R = PEG. 





FIG. 38C 
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Yeast expressed tPA 


B 


= A; i =0. 




1. endoglycanase 




2. Galactosyltransferase, 




UDP-Gal-PEG 


A 


= B; a-n, r-y = 0; o = 1; R' = Gal-PEG. 



FIG. 38D 



Insect or fimgi cell expressed tPA 
A = B; a-d, f, h, j-o, s, u, v-y = 0; 
e, g, i, n, r, t (independently selected) = 0 or 1 . 




1. alpha and teta mamosidases 

2. Galactosyltransferase, UDP-Gal-PEG 


A 


. = B; a-n, r-y = 0; o = 1; R' = Gal-PEG. 



FIG. 38E 
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Insect or fungi cell expressed tPA 


A = 


= B; a-d, f, h, j-o, s, u, v-y = 0; 


e, g, i, n, r, t (independently selected) = 0 or 1. 




1. GNT's l&2,UDP-GlcNAc 


'I 


2. Galactosyltransferase, UDP-Gal-PEG 


A = 


= B; b, d, f, h, j-o, s, n, w, y = 0; 


a, c 


, e, g, i, r, t, V, X (independently selected)= 0 or 1; 


n = 


1; R = PEG. 



FIG. 38F 



Insect or fiingi cell expressed tPA 


A = 


- B; a-d, f, h, j-o, s, u, v-y = 0; 


e, g, i, n, r, t (independently selected) = 0 or 1. 




1. GNT*s 1 & 2, UDP-GlcNAc 




2. Galactosidase (synthetic enzyme). 




PEG-Gal-F. 


A = 


= B; b, d, f, h, j-o, s, u, w, y = 0; 


a, c 


, e, g, i, r, t, V, X (independently selected)= 0 or 1; 


n = 


1; R = PEG. 



FIG. 38G 



wo 03/031464 



PCT/US02/32263 



150/345 





(Fuc)j 



B^GlcNAc-GlcNAc-Man 



r /([GlcNAc-(Gal)J,- (Sia)^. - (R), ^ 
,/^^\([GlcNAc-(GaiX]f-(Sia)k- (K^l 



V /[[GlcNAc-(Gal)Jg-(Sia)i-CR)J^ 



(Fuc)i 

-GlcNAc-GlcNAc 
I 



[[GkNAc-(Gal) J,- (Sia)„- 



r 



Man 



/ 



Man— [Man] 



\ 



Man . 



- [ManJo, 
^[Manlo. 



a-d, i, n-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 4. 
j-m (independently selected) = 0 to 20. 
R = polymer; R' = sugar, glycoconjugate. 



FIG. 38H 
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NSO expressed tPA 


A = B; 


a-m, r-u (independently selected) = 0 or 1 ; 


n= 1; o,p, q, v-y = 0 




1. sialidase, alpha-galactosidase 




2. CMP-SA-levulinate, ST3Gal3, 




, 3. H4N2-PEG 



A = B; a-m, r-y (independently selected) = 0 or 1; 

n= 1; 0, p, q = 0; 

v-y (independently selected) = 1, 

when j-m (independently selected) is 1; 
R = PEa 



FIG. 381 



CHO, BHK, 293 cells, Vero expressed tPA . 

a-g, n,p =1; li= lto3; 

j-m, i, (independently selected) = 0 or 1; 

r-u (independently selected) = 0 to 1; q, o, v-y = 0. 



1. alpha and heta Mannosidases 

2. CMP-SA, ST3Gal3 

^ ' 3. Galactosyltransferase, UDP-Gal-PEG 



a-g,n=l; h= 1 to 3; 

i, r-u (independently selected) •= 0 or 1; o = 1; 

q, p, v-y = 0; j-m (independently selected) = 0 or 1; 

R' = Gal-PEG 



FIG. 38J 
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Plant expressed fPA 
A = B; a-d, f,h,j-m, s,u, v-y = 0; 
e, g, i, q, r, t (independently selected) = 0 or 1; 
n=l; R'= xylose 



1. hexosaimmdase, 

2. alpha mamiosidase and 

xylosidase 

3. GlcNAc transferase, UDP- 

▼ GlcNAc-PEG 

A = B; a-d, f, h, j-n, s, u , v-y = 0; 
e, g, i, r, t (independently selected) = 0; 
q =1; R'=GlcNAc-PEG. 



FIG. 38K 
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fc). _/([GlcNAc.(GalU-(Sia).-(RX ]^ 

-/ N[[GlcNAc-(Gal)J,- (Sia\- (R^} 



iVLa" 

A<}-GlcNAc-GlcNAc-Man 



/[[GlcNAc-(Gal)Jg- (Sia),- (R), . 



^ [[GlcNAc-(Gal)A- (Sia)„- (R.)^^^ 



a-d, i, q-u (independently selected) = 0 or 1. 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; R = polymer. 



FIG. 381 
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CHO, BHK, 293 cells, Vero expressed TNK tPA 


a-d, i-m, q-u (independently selected) = 0 or 1; 


6-h= 1; v-y = 0. 




1. Sialidase 




2. CMP-SA-PEG (16 mol eq), 




ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y (independently selected) = 1, 
when j-m (independently selected) is 1; 
R = PEG. 



FIG. 38M 



CHO, BHK, 293 cells, Vero expressed TNK tPA 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-li= 1; v-y = 0. 



1. Sialidase 

2. CMP-SA-PEG (1.2 mol eq), 
ST3Gal3 

3. CMP-SA (16 mol eq), ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 38N 
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NSO expressed TNK tPA 

a-d, i-m, q-u (independently selected) = 0 or 1; 

e-li=l; v-y = 0; 

Sia (independently selected) = Sia or Gal. 



1. Sialidase and a-galactosidase 

2. Galactosyltransferase, UDP-Gal 
1 3. CMP-SA-PEG, ST3Gal3 

a-d, i-m, q-tt (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 1, 
when j-m (mdependently selected) is 1; 
R = PEG. 



FIG. 380 
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A L^xTA r^TXTA / ^ [GlcNAc-(GalU-(Sia),-(R),]^ 
\^/[[GlcNAc-(Gal)Jg- (Sia^- (R), )^ 
. [[GicNAc-(Gal) J,- (Sia)„- (R) J 



a-d, i, q-u (independently selected) = 0 or 1 . 
e-h (independently selected) = 0 to 6. 
j-m (independently selected) = 0 to 100. 
v-y = 0; R = polymer. 



FIG. 38P 
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CHO, BHK, 293 cells, Vera expressed TNK tPA 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 

I l.Sialidase 

2. CMP-SA-PEG (16 mol eq), 

1 ST3Gal3 

3. CMP-SA,ST3Gal3 



a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h = 1; v-y (independently selected) = 0 or 1; 
R = PEG. 



FIG. 38Q 



CHO, BHK, 293 cells, Vero expressed TNK tPA 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y = 0. 



L CMP-SA-levulinate, ST3Gal3, 
buffer, salt 
V 2.H4N2-PEG 



a-d, i-m, q-u (independently selected) = 


Oorl; 


e-h=l; v-y (independently selected) = 


= 0 or 1; 


R = PEG. 





FIG. 38R 
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CHO, BHK, 293 cells, Vero expressed TNK fPA 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h=l; v-y = 0. 



l.CMP-SA,a2,8-ST 

Y 

a-d, i, q-n (independently selected) = 0 or 1; 
e-h = 1; j-m (independently selected) = 0-20; 
v-y (independently selected) = 0. 



FIG. 38S 
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r 

(Fuc)i 

~GlcNA^GlcNAc-Man 



(R")o /[[GlcNAc-(Gal)J,- (Sia)^. - (R), \ 
y^'^N[[GlcNAc-(Gal)i,],- (Sia),- 
\j^/[[GlcNAc-(Gal)Jg-,(Sia)i-(R), \ 
[[GlcNAc-(Gal) J,- (Sia)^- (R)^} 



3/q 



a-d, i, n-y (independently selected) = 0 or 1 . 

e-h (independently selected) = 0 to 6. 

j-m (independently selected) = 0 to 100. 

R = modifying group, mannose, oligo-mannose; 

R' = H, glycosyl residue, modifying group, glycoconjugate. 

R" = glycosyl residue. 



FIG. 38T 
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Insect cell expressed TNK fPA 

a-d, f, h, j-m, s, u, v-y = 0; 

e, g, i, q, r, t (independently selected) = 0 or 1 . 



1. GNrs 1,2,4,5, UDP-GlcNAc 

2. Galactosyltransferase, UDP-Gal-PEG 



a-i, q-u (independently selected) = 0 or 1; 
j-m = 0; v-y (independently selected) = 1, 

when e-h (independently selected) is 1; 
R = PEG. 



FIG. 38U 



Yeast expressed TNK tPA 

a-m = 0; q-y (independently selected) = 0 to 1; p = 1; 
R (branched or linear) = Man, oligomannose. 



1. Endoglycanase 

2. Galactosyltransferase, UDP-Gal-PEG 



a-m, p-y = 0; n (independently selected) = 0 or 1; 
R'="Gal-PEG. 



FIG. 38V 



wo 03/031464 



PCT/US02/32263 



161/345 



CHO, BHK, 293 cells, Vero expressed im tPA 
a-d, i-m, q-u (independently selected) = 0 or 1; 
e-h= 1; v-y= 0. 



1. CMP-SA-linker-Gal-UDP, 

ST3Gal3 

2. Galactosyltransferase, anti-TNT" 
IG chimera produced in CHO. 



a-m, r-u (independfaitly selected) = 0 or 1 ; p, q =1; 

n = 0; v-y (independently selected) = 0 or 1; 

R = linker-anti-TNF IG chimera protein. 



FIG. 38W 



